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ThS. LE QUY THAO, TS. NGUYEN PHU VU, ThS. PHAM VAN VIET,
ThS. TRAN PINH BAO - Trwong Dai hoc Mé-Dia chét
KS. LE THI HUE - S& Céng Thwong Tinh Cao Bang

ao Béng la moutmh mién nui ving cao bién
gi6i phia Béc cia T quéc. Phia Bic va

c

‘@ Do6ng Béc giap finh Quang Tay, Trung Quéc,

véi dwdng bién gidi dai 322 km. Phia Nam giap
cac tinh Lang Son, Bic Kan, Tuyén Quang, phia
Tay giap tinh Ha Giang. Dién tich tw nhién toan tinh
1a 6.724,62 km®. Thj x4 Cao Bang cach thi dd Ha
NGi 283 km theo qu6c 16 3.

Trén co s& tdng hop tat ca cac tai liéu vé didu
tra, danh gia va tham do khoéng san da co trén
dién tich tinh Cao Béng; dén nay da ghi nhan va
dang ky dwgc 199 diém khoéng san voi 45 mo
khoang ¢6 quy mé tir nhd dén lon; 147 biéu hign
khoang san va 7 diém biéu hién khoéng héa cula
cac loai khoang san nhu: than nau, sét, mangan,
antimon, ddng, chi-kém, thléc-volfram bauxit
(nhém), vang, uran, beryli, phosphorit, asbest,
travertin, fluorit, barit, dolomit, quarzit, thach anh
tinh thé, kaolin, @ ban quy (silic dd), sét gach ngai,
seét xi mang, da voi xi méng, da voi xay dyng, da
voi 6p lat, puzolan va nudc khoéng

Trong céc loai khoang :sén trén, khoang san
mangan 13 mét trong nhung khoéng san trong di ém,
dwoc phan bd chi yéu & Tinh Cao Béng voi triv
Iwong chiém hon 80 % trir Iugng ca nuéc. Bai bao,
di phan tich cac yéu tb tw nhién cling nhw cdng nghé
khai thac hién tai tir d6 d& xuét céng nghé khai thac
nham nang cao hiéu qua khai thac cho cac mé khai
thac quang Mangan trén dja ban Tinh.

1. Tiém niing khoang san Mangan Cao Béng

» Theo diéu tra thi d& phat hién hon 20 diém mé
va diém quang mangan trén dja ban tinh Cao béng.
Tr& lwong khoang 6,13 triéu tan quéng mangan
ném tap trung & cac huyén mién Déng cla tinh
Cao Béng nhw Trung Khéanh, Ha Lang, Tra Linh,
Phuc Hoa. Tr lvgng khoang san chiém trén 80 %
trir lwgng quing mangan trong ca nuéc.

Toan bé mé, diém khoang san mangan chi yéu
tap trung trong déi Ha Lang, trong cac hé ting Téc
Tat, Bing Ca, Liing Nam véi thanh phan: da véi van
do, da silic, da voi. Tap trung vao 2 dai chinh la:

< Dai 1: kéo dai theo phwong Tay Béc-Béng
Nam, tap trung hau hét cac md c6 quy mé Ién hon
la mé: Téc Tat, Rodng Thay va biéu hién khoang
san Ban Khuéng.

_ < Dai 2: kéo dai phwong Bong Béc-Tay Nam
gom 2 déi quang, trong d6 doi phia Béc tap trung
hau hét cac md va diém khoang san thudc huyén
Trung Khanh (Na Num, Lﬁng Ludng, Hat Pan Néc
Cu....) cac diém quéng (o4 phla Nam chi yéu 1a cac
diém khoang san va cac diém biéu hién khoéang
hoa mangan nghéo quy md nhd bé thudec huyén Ha
Lang: Liing Phay, DPbng Séng, Ban Nhén.

Cac mé va diém quéng mangan tai Cao Béng
hdu hét da dwoc tim kiém, tim kiém danh gia va
tham do kha tnét dé, kha nang phat hién cac than
quang méi rat it. Mangan thanh tao trong cac cau
tric nép 16m thudc trdm tich hé tang Téc Tat. Méi
md mangan thwong co6 1+2 than quang dang via,
rieng md Téc Tat c6 6 via. Cac via quéng c6 chiéu
dai 300+-500 m dén 3000+4000 m, day dat 0,2+0,3
m dén 1,4 m (trung binh 0,4:0,6 m). Quang co
thanh phadn chi yéu la pyroluzit, psilomelan, it
rodocrozit, braunit, manganit. Thugc 2 kiéu quang
la mangan oxyt va mangan silic. TerCrng thuge
kidu 1 ham lwgng Mn cao, silic thdp, con thudc
kiéu 2 thi ham lwgng silic cao, con Mn thap. Ham
lvgng mangan trong quang thwong chi dat 13+17
%. Ham lwgng sét trong quéng dat tir 1 dén duoi
10 %. Hau hét quang 1an deluvi da duoc khai thac.
Téng tr® lwong va tai nguyen quang mangan cua
12 mdé khoang va biéu hién khoang san Ia
6.640.569 tan. Trong do, tr lwgng cép 121+122 13
1.928.688 tan.
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Cac mé va diém khoang san c6 quy mé I6n hon
da dugc tim kiém danh gi4 hoic tham do 1a:

< M6 Téc Tat: da dwgc tham do dén chp
121+122+333 (cép B+C4+C; cii) dat 1.279.000 tan.
Mé dang khai thac, can dwgc tham do bd sung
phan sau cac than quang va mé réng cac dién tich
ngoai vi ciia mg;

< M6 Rodng Thay: ' méi dwoc tim kiém va tinh
trir lwong dén cip 333+334a (cap C,+P; cl) dat
583.680 tAn dang khai thac tan thu, cin dwoc tham do;

< Diém khoang san Ban Khudng: M&i tim kiém
danh gia 1:10.000 dén cAp 333+334a (cAp C,+P;
cli) dat 2.605.886 tan, phan trir lwgng sa khoang
da khai thac hét can tham do nang cép dén 122
cho than quaing géc ¢6 quy mé Ion;

< M6 Liing Ludng: mac du da tim kiém ty mi va
tinh trir lwgng dén cap 122+333 (cip C+C, ch) 1a
665.327 tAn nhung méi ¢6 cac cong trinh trén mat
(hao, giéng), thiéu cong trinh sau nén triv lwgng da
tinh khéng thiét ké khai thac phan sau dwoc, can
tham do trudre khi thiét ké khai thac;

% Céac diém khoang sdn Noc Cu, Hat Pan va
Ma Phyc dwoc Lién doan Dja chat Déng Bic tim
kiém danh gia va tinh tai nguyén cip 333+334a
(cAp Co+P; ch) (md Ma Phyc: 124.587 tén, Noc Cu:
706.096 tan, Hat Pan: 278.431 tin), can dwoc
tham doé nang cap 1én 121 va 122.

_Céac diém quéing con lai do quy mé nhé chi nén
diéu tra danh gia bé sung co s& dja chat va khoang
san phyc vy cho khai thac quy mé nhé.

2. Hign trang khai thic quing Mangan trén
dija ban Tinh Cao Bang

2.1. Cong nghé khai thac

Do dac diém dja hinh va dia chit ma hdu hét
cac mé mangan & Cao Béng ddu duwoc khai thac
béng phwong phap khai thac 16 thien gém mé Na
Num, Ling Luéng, Ban Chang, Ban Khuéng, P
Man, khu virc quiing mangan Ha Lang, (mét sé md
két hop hdm 16 nhung thuwéng 1a cac 10 nhé bam
via, dao trong da).

2.2. Hé thong khai théc

Hé théng khai thac dang dwoc ap dung phd bién
dé khai thac c4c mé mangan & Cao Bang: xuéng sau
I6p nghiéng, doc mét ber cong tac; khdu quang chon
loc bang khoan nd min (khi cin thiét, G4t da & day
phén I6n 1a @4t da bj phong hod, c6 thé xdc béc tryc
tiép) két hop véi bée dat d4, cac tang cao gat xudng
béc xtc chuyén, xic béc trye tiép cac tAng, c6 duong
van tai 1én cac mét tang; cong trinh mé phéat-rién tir
trén xuéng duwéi, trinh ty khai thac tir ngoai vao trong;
st dung bai thai ngoai va bai thai trong. Cac théng sé
clia hé théng khai thac (turong tw nhw c4c thong sg ap
dung cho khai thac quing sét) (H.1).
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H.1. S0 db cbng nghé khai théc th

Cong nghé khai thac cac mé la twong ty nhau.
Quing phan I&n dugc béc xtc tre tiép Ién thiét bi
vén tai dé dua vé khu tuyén tho. Céc théng sb cla
hé théng khai thac cac md chinh nhw Téc Tat,
Ling Ludng dwgc néu trong Béng 1.
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2.3. Cac khéu céng nghé chinh

« Khau xuc béc: sir dung céc thiét bj may xuc
c6 dung tich gau E=0,8+1,5 m®, d& xic quing tryc
tiép 1&n 6 t6 van chuyén v& khu xwdng tuyén.

Hién tai xtic quang trén md bao gém 2 hinh thire
sau day.

% Vi nhiing than quaing ndi. St dung thiét bi xe
Ui (xe gat) gat tap trung thanh déng. May xuc thuy Iyc
géu nguoc xuc va chét tai 1en thiét bj van tai 6 to;

+ V@i nhirng than quang xdc tryc tiép 1én thiét
bi van tai d& dwa vé khu tuyén tho;

%+ Khau van tai: chuyén quang bao gém ch&
quéng nguyén khai cac & gwong xic vé khu tuyén
rira va van chuyén quang sau tuyén rira vé khu
xwdng tuyén tinh. S dung cac xe c6 tai trong
10+12 thn;
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H.2. He thong khai thac quéng Mangan a-So do
khai thac than’quang néi: b - Hé théng khai thac
xtc béc true tiép; 1 - May gat; 2 - May xuc; 3 - Ot

% Cong tac thal da: Toan bd khéi Iwo’ng mo
dwgc dem vao tuyen (hé sb boc dat da cua mo
bing gan nhw bang khdng), do vay khéng can xay
dwng bai thai cho khau khai thac.

Trong glal doan XDCB md, xay dwng khu db thai
gan khu xwéng tuyén dé chira quang dudi. Trong
giai doan khai thac, quang duéi dwoc dé vao cac
khai trwong da khai thac.

Cong tdc ché bién: Day chuyen cdbng nghé
tuyén rira va cac chi tiéu chu yéu: Tai cac mé hién
nay dang st dung day chuyén tuyén khé va tuyén
ria bang nwéec.

Poéng bé thiét bj: Xuc bbc va van tai & cac mo
mangan ciing dwoc st dung nhu cac thiét bj xic
bdc, van tai, khoan nd clia cac mé khai thac quang
sét & Cao Béng. Thiét bj khai thac gbm 6t6 loai
8+15 tan cla Trung Quéc hodc Han Quéc (thwong
dwgc sir dung nhleu & cac mo tai Cao Bang); may
xuc thuy lwe gau ngwoc cua My (CAT), Nhat
(Hitachi) hoac Han Quéc (Samsung) dung tich gau
tr 0,8+1,5 m*; may gat clia Trung Quéc, Nga, Nhat;
may khoan cia Nhat, Trung Quéc...

3. P& xuét cong nghé khai thac strc nwéc cho
khai thac quang mangan trén dia ban Tinh Cao Bang

3.1. Dat van dé

Déc diém khai thac quang Mangan khi xubng sau
gép rét nhiéu da xen ké nam khéng chlnh hgp. Hién
tai, dang st dung phwong phap khoan nd min dé xr
ly da, khai thac chon loc. Viéc nay gap rat nhiéu kho
khan do: da la nhirng mom nhon nam khong chinh
hop, cong tac khoan-nd min gap rat nhiéu kho6 khan
va mét an toan cao, da sau khi pha v& 1an vao quang,
gay tén that va lam ngheéo khoang san.

H.3. Pa xen kep trong quang Mangan

H.4. Ding voi nwéc dé rira quang

H.5. Bai thai bun sau khi tuyén rira Mangan
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Coéng nghé tuyén rira quing chi yéu béng
nwéc. Do vay, hién tai dang ding nwéc dé lam toi
quéng ciing nhw ILro'ng nwéc nhat dinh dé tuyen
ri;a. Nwéc dwge lay tudn hoan trong qua trinh
tuyén. Trén cac md da hinh thanh cac bai thai béng
strc nwoc. Cac bai thai hién tai dwgc dat & vij tri
twong dbi phu hgp ddm bdo cho cong tac khai
thac, tuyén ciing nhu an toan bai thai.

Tl nhitng yéu té phan tich trén, bai bao di dé
xuét céng nghé khai thac bing strc nwéc két hop
voi cong nghé khai-thac quing mangan hién tai
trén dia ban Tinh Cao Béng 1a phi hep bdi: khong
anh hwéng téi tran tw khai thac, cong nghé khai
thac hién tai, két hop st dung dwgc cac cong trinh

dang khai thac, dam bao an toan hon.
: 3.2. Cac khau céng nghé chinh trong kha:
thac bang sirc nwéc

Céng nghe khai thac strc nwéc cho qudng
- mangan la st dung na&ng lwgng dong nwéc dé
thdm ra, pha v& quing bién chung thanh dong
bun quéang. Bun quing duwoc van chuyén vé khu
vire tuyén dwéi dang co ap lyc bang cac bom huat
bun cling nhw khéng &p lwc bing cac muong
méng tw chay.

Dong bo thiét bj str dung trong cong nghé la:
bom nwéc, éng cdp nwdc, bom bun, dng van
chuyén, hé théng bai thai ban.

H.6. Céng nghé khai théc bing strc nuée

a. Khau céng nghé tham ra va pha vé dat da

Véi diéu kién quang mangan duoc xtc béc tn,rc
tiép trong qua trinh khai thac, ddm bao mé tién
hanh khai thac béng strc nwéde dwgce. VEi dac tinh
quang nhw vay, théng thwdng chi tiéu tiéu hao
nuéc cho mé khai thac q=3:6 m*m®. Viéc tinh
toan khau céng nghé gém co: lweng nwée cén thiét
phuc vy cho céng tac khai thac, céng suét bom,
kich thwéc duéng bng, ap Iyc dong nwdc yéu cau
ra khéi miéng stng.

% Lwgng nwée dung cho khai thac. Lwgng nwéc
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nwée dung cho khai théc phy thudc chi yéu vao: Khél
Iwgng @4t da (quang) cin khai thac trong mbt gid, chi

tiéu tiéu hao nude véi loai dat da (quéng) cén pha v&,

ngoai ra phy thugc vao mirc d6 ton that nwéc do bi
bay hoi, thdm théu, gitr lai bai thai. Lweng nwéc diung
trong khai thac dugrce tinh theo cong thive:

Q=(Q:+Zq), m’/h. (1) «
Trong d6: Q - Luong nuéc yéu cau cho khai thag,
m3/h; Qs - Lwong nwédc can cho khai thac dat da
(quang), m*/h; Zq; - Téng tbn that. Tdng ton that
bao gom: lweng nwéc bj bée hoi, Ivgng nwée ro i
do tham théu, lvgng nwéc méat mat do b gitr lai bai
thai bun. .

Lwong nwéc can cho khai thac dét da (quéng)
dwgec tinh nhw sau:

Qi=(V.q), m’h, (2)
Trong d6: V - Khél lwgng dat da (quang) khai thac
trong mét gid, m%h;

N/ 3)
t1.t2.13.Kp
Trong d6: Vn Khéi lwgng dit @4 khai thac trong

mét ném m°/nam; t;,to.ts - S6 ngay Iam viéc trong
nam, s ca lam wéc trong ngay, sb glér lam viéc
trong ca; K, - Hé sb st dung thoi gian clGa tram bom,
Kp=0,85+0,9; q - Chi tiéu tiéu hao nwéc, m¥m®,

Théng thwong, nwéc dwoc ldy tudn hoan tir
lwgng nwéc da khai thac sau d6 dwoec bom lén
khai thac tiép theo trong quaé trinh khai thac. Trong
qué trinh khai thac, néu lwgng tudn hoan khéng
dam bao Iwo’ng nwoc cho khai thac. Khi d6 trong
mot gi®r s& phai bom bu mét khdi lugng nuée béng
téng Iu’qng nwéc ton that. Néu cin trir nuwéc dung
trong giai doan khai thac nao dé, lvgng nwdc can
triv bang théi glan nwéc can trie T, don vi s; nhéan
voi tong lwgng nwéc bde hon, don vi m%/s.

» Tinh xac dinh kich thu’oc duwéng ong cap
nwfrc Tinh dwdng éng nhdm dam bdo yéu cau vé
ap lyc nuwéc, song phai xét k¥ Iu’ong tinh kinh té
nham dam bao gia thanh 1 m® nuéc cung cép
duoc ré nhét.

- BPudng kinh 6ng clp nuwéc D dugc xac dinh
théng qua lwu Iwgng Q va tdc d dong chay v:

D:1,123\/§,m (4)

Trong d6: Q - Lwu Iuo’ng dong nuwdc yéu cau, m/s;
Vv - Van téc van chuyen cap nwéc m/s. Trong khai
thac strc nwéc, van téc dong nudc théng thudng
lay tr 1+2,5 mi/s.

< Q lwu lvgng dong nwédc yéu cau dwoc tinh &
cong thire (3). Gia tri van tbc v dong nwéc can tinh
ly & dau. Ta c6:

Q Q
V=—=

W 1D%/4

(®)
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Sau khi tinh dwoc D thi chon kich thwéc duédng
kinh D theo quy chudn ché tao dudng dng hién tai
trén thi tredng. Trong treong hep khéng dam bao
dworng kinh tinh toan cé thé tién hanh ghép song
song hai hodc nhidu dwéng kinh éng khac nhau.

< Puwong kinh stng hay dwdng kinh dng nwéc
dét thu. Buedong kinh miéng sing dwgc xac dinh
théng qua ly thuyét van tdc dong chay qua voi, va
duwoc xac dinh theo céng thirc.

D, =(0,52-+0,55) ’% ,m. (6)
0

Trong d6: Q - Lwgng nwdc qua miéng sung, m®fs;
Ho- Ap suét lam viéc treéc miéng sang, mH,0.

b. Khéu van chuyén bin quing vé nha may tuyén

Khau van chuyén khi khai thac quéing chi yéu
st dung cac bom bun ap lyc dé& dwa bun quéng vé
khu tuyén. Bun duwgc tap trung & duwéi hd chira,
sau d6 dwoc bom trirc tiép 1én khu vire tuyén thé.

< Yéu clu céng suét ciia bom trong mét gio:

W(l-m+q) s
c T m°/h. @
Trong d6: t. to. t- S6 gi&r lam viéc trong ca, gid/ca;
s6 ca trong ngay,ca/ngay; sé ngay lam viéc trong
nam, ngay/ndm; K;- Hé sé s dung thoi gian lam
viéc cia may bom K,=1; W - Khoi lwgng can bom
hat 1 nam m*nam, m¥nam; q - Chi tiéu tiéu hao
nwéc bom hat, m¥m?; M - Hé s6 16 réng dét da.

% Xéac dinh dwdng kinh cla dwéng 6ng van
chuyén bun cat. Buéng kinh cla 6n9 phai chon
sao cho dam bao bun cat van chuyéen khéng bij
lang lam tac éng, do d6 phai lay téc do clia dong
bun cat chay trong éng phai Ién hon téc dd toi
han: V=Vi.

Téc dd téi han:

Vih =9,8x D x W(:—V—OAJ , mis. )
0 )
Trong do: D - Budng kinh éng, m; W - Téc d6 lang
cla hat trong méi tredng tinh, m/s; v, - Trong lwgng
thé tich bun quéng tinh theo céng thirc sau:
q+Yi(1-m) .
==t T/m%; 9
Yv q+1-m (9)
1t- Trong lugng trung binh clia mangan, T/im?; yo -
Trong lwgng thé tich dung dich van chuyén, t/m®.
©  Dieu kién chon dudng éng dam béo téc do thre
te: Vﬁ’ZVm.
Téc do thyc té:

v Qe 4Q

W 7D x3600 .

Thay céac gia tri D gia dinh sao cho théa man
didu kién. Tir d6 tinh chon dwdng 6ng kinh D sao
cho phii hop véi thuc té thi tredng. Dic diém

m/s. (10)

o

dudng 6ng van chuyén thay ddi theo vi tri khai
thac. Do vay, dwong éng van chuyén bun quing
duwoc chon la dwéng éng linh hoat, ddm bao d6
ctrng nhét dinh, ap xuét 1én thanh éng, uén theo
dia hinH, ghép néi va thao roi dé dang.

< Ap lwc yéu clu clia bom. Ap lyc bom yéu
cau dugc xac dinh theo cong thirc:

Hye=(1,05+1,1) iyxxL+Hgnxy,+Hq, mH20. (11)
Trong d6: i, - Tén that cho 1 m dai dwong éng vira
mH20;

iv=(ioxyyXPB), mH0; (12)
ip- TAn that ap lwc cho 1m dai dwéng éng nwéc
mH0;

: 1 V2

) Axszg , mH0. (13)
Trong d6: A - D nham thanh éng; D - Bwdng kinh
éng, m; v - Van tdc thuc té, m/s; g - Gia téc trong
treong m/s?;

0,8
[3=1+(3,5+20+0,5/a)x(#_"vv“’0J xE2%  (14)
0

d - Kich thuéc c& hat trung binh quang (d4t da);
E=(vi/vy); Han - Chénh l&ch dia hinh tir mét thoang
hé bom dén diém xa, mH;0; Hy - Chiéu cao day duw
& cubi ng xa, mH,0.

Cong suét dién yéu ciu clia mot may bom tinh
theo céng thirc

Qyc xHyc xYy

N=Kqc x 1021 , KW. (15)
Trong dé: n - Hiéu suét may bom (lay 1=0,8); Kgc-
Hé sb dy trir khi dién bj ha thé va qua tai déng co
(1,06+1,11).

4. Két luan

Hién tai, hAu hét cac mé dang st dung thiét bi bin
nwdc vao quing khd sau khi quing dwgc db vao
bunke hay khu virc chira, quing dugc chuyén thanh
dong bun quing dé tién hanh khau tuyén. Viéc dé
xuét cong nghé khai thac strc nwéc Ia rat kha quan
véi nhirng phan tich & trén, ngoai ra trong qua trinh
khai thac dam bao tan thu ti da tai nguyén khoang
san, giam ton that va lam nghéo khoang san. .

Trén day da khai quat nhikng yéu t6 co ban clia
hinh thtre khai thac bang strc nwdc két hop véi diéu
kién hién tai dang khai thac hién tai cac mé mangan
trén dja ban finh Cao Béng; nham cung cép nhirng
théng s tinh toan vé céng nghé khai thac strc nwéc
khéng chi cho khoang san mangan ma con cho cac
khoang san c6 didu kién tweng ty.0
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SUMMARY

The paper suggests the technology |
using the water power to exploit one part

of manganese ore besides with the
present exploitation technology. The new
technology caught decrease the efficiency

Bang province.

of exploitation for manganese ore in Cao i i

GIAI PHAP THAO KHi...

(Tiép theo trang 57)

SUMMARY

i Planned by Mao Khé Coal Company
- development will move below the horizon -
150 m with the extraction of 2.0 million

tons of coal per year. At deep horizon, the .

gas contained in coal seams increases, |
. especially for Mao Khé-higher category
 gas-coal mine. Degassing solutions to
reduce methane emissions in exploitation
of V9D-coal seam down to 8.8 m*T.24h
and mining production in longwall
increased by 33 %. Gas concentration in
the exhaust air flow decreased by 0.2:0.6

%, while the frequency of the automatic ||§

power outage decreases markedly. It also
provides safety and increase the
production of coal mining at deeper levels
in Mao Khé mine in particular, as well as
in other coal mines of our country as a
whole.
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SUMMARY

Soft-starters have been widly applicated
in industry and their efficiency on production
is very clear.

The article refers to the
author's study design and manufacture a |
low-capacity ~ soft-starter and results |
observed phenomena occur when using the |
starter launch the motor. '
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SUMMARY

By simulation on the models authors of :'
the paper have described the influence of |

the arc furnace to the quality of the electric
grid and proposed solutions to improve the
it'’s quality meeting the requirements of the
Standards IEE 519.




